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THE EFFECT OF CAEFEINE URON BLOOD GLUCOSE LEVEL

Jan Hankiéwicz,
Internal Disease Clinic, Sllesian Medical Academy,
Zabrze, Poland

Diabetic patients often drink genuine coffee to reduce /Th2%
fatigue and the frequently associated '"physical exhaustion symp-
toms." The general improvement in feeling observed after the
drinking of coffee is related to circulatory changes in the
system [2, 9, 11] caused primarily by the caffeine contained in
the coffee [12, 13].

The pharmacology of faffeline 18 well-known; howevér, the
mechanism of its biochemical effect kE%1li has not been explained
conclusively. According to Hauschild [5], the most convintdng
view 1s that of Frdhlich and Zak [3]. In the opinton of these
authors, caffeine increases the permeability of the cell membrane
in the capillaries, and also the intracellular metabolism, which
in turn leads to dilation of the vessels. Reduced permeability of
the cell membrane 1s generally considered as one of the most
pathogenic factors 1n diabetes, responsible for slowing down pro-
cesses which break down the glucose 1n the cells and increase its
level in the blood [1, 4, 6, 10])]. If we assume that caffeilne
changes the permeability of the cell membrane not only 1n the
endothelia of the blood vessels but also in other tissues, its role
and effect on the system, especlally among diabetic patients, will
be seen inaa new light which interests us. The idea in these
assurptlons is that caffeihe, like insulin, will improve the
efficiency of the glucose prcoccesses 1n the cells and thus reduce
the glucose level in the blood.

¥ Numbers in the margin indicate pagination in the forelgn text.



1 attempted to demonstrate the validity of these theoretical
assumptions among patients, especlally patiénts sufféring from
diabetes. An additional incentivé for carrying out these studiles
was also the well-known observatlions that among people not used
to genuine coffee, symptoms simllar to those observed in moderate
hyperglycemia occurréd after the coffee was drunk (é tendency to
perspire, "internal restlessness" and, sometimes, even tremors).

Observatlons and Method

Adult outpatlents, whose bilged sugar level was determined in
the laboratory, were examlned. Persons whose state of health made
the use of caffeine 1nadvisable (persons with high blood pressure
and persons sensitive to chemicals and medications) were excluded
from the study. The caffeine was administered in three forms and
doses: subcutaneous inJeetlon of caffeine sodlum benzoate,
manufactured by the Polish Pharmaceutlcal Plants (on the average,
0.08-0.1 g pure caffeine), orally, 1n the form of genulhe coffee
(from "Dellcacies™) in the amount of 5 g/100 ml boiling water
{according to Walewskl and Skrodzki [14], this corresponds to
a 0.05-0.08 g caffeine dose), and in the form of a 5% agqueous
pure caffeine solution (KHF packing) (0.15 g caffeine/30 ml).

A 0.1 ml blood sample was taken from the fippefithbsfinger
before the study and at the appropriate time after administration
of the caffeine. According to Seyffert [1]1], caffeine administered
orally, i1.e. in the form of coffee or a solution, begins to have
an effect after 10-20 min, and the strongest effect ocecurs after
1-2 hours. Obviously, this fime is much shorter when the caffeine
is injected. However, due to the outpatient character of the
studies (the limited time of the patients), I was forced to take
the second blood sample after a shorter time, namely 30-35 miln
after injectlon of the caffeine sodium henzoate and 45-50 min
after oral administration pf the coffee or caffeine solution. T



used the Hagedorn-Jensen method to determine the glucose level in
the blood.

- TABLE L }
...... S -
Number of . ]. .. . . Including = .
persons ex-— — .
............ ... Janmined ... .. ] .. Women ...|.. . Men .
Caffeine sodium benzoate 101 . 89 12
Genuine coffee 54 35 19
Caffeine solution 73 45 28
| Total 228 169 59

In the cases that were observed, Intadditibn tocthksglucose
level 1n the bldéed, I took into account other factors such as the
age of the patlents, the duratlon of the disease, the method used
to treat the dilabetis (among dikbetic patients), and alsoc whether
they drank or did not drink genuine coffee. These data enabled
me to analyze the results of the study more thoroughly.

Hesults

Prior to the actual studies, I determined the glucose level
in the blood 100 times from one sample. The mean error of
measurement was (§) = #8 mg=%. To facilitate the study, the
measurement error was taken as *10 mg~% (this corresponds to
1.258), thanks to which the results could be evaluated more accu-
rately [8]. The numerical values X - X, = *X, which, depending
on the sign, correspondedttosa decrease (~), increase (+),or no
change (0) in the glucose level in the blood, were obtained from
measurements of the differences in the glucose level after the
administration of the_Caffeine'(X) and before its administration

(Xg). Al1 patients were cdamssified into groups. The pglucose level

/743



in the blood before caffeine administration was used as the basis
for the classification. Group I included subjects 1n whomea
normal glucose Level was determinéd (healthy persong), group II,
patiénts with severe hypérglycemia (above 300 mg-%), gndup III,
patients with moderate hyperglycemia (200-300 mg-%), and group IV,
persons with slight hyperglycemia (below 200 mg-%).

Discussion of Results

The decrease in the glucoge level in the blood after gdminis—
tration of the caffeilne was significant -- ongtheeaverage,
12.1 mg~-% among all persons studied (228 people), 11.6 mg=% among
the healthy persons (52 people), and 13.3 mg-% among diabetic
patients (176 people). The difference in the decrease in the level
among healthy people and dilabetle patlents is not large when we
consider the actual values wlithout taking into accounttthe age of
the persons studied and the degree of hyperglycemla. A more pro-
nounced change in the glucese level was detected ameong younger
persons of whom, in my study, a large number was in the group of
healthy persons. Among diabetic patients (Fig. 1), the decrease
in the glucose level was most pronounced 1n the group of persons
with hyperglycemia above 300 mg-% (30.7 mg-%) (1.e. about 10% of
the original value), and smallest in the group with slight hyper-~
glycemia (up to 200 mg-%), where it was 5.8 mg-% (about 2.5%%of
the original value). The correlation between the degree of
glycemia and the reduced glucose level value obtained after
administration of the caffeine was studied statistically (Téble 2).

Awnenﬁali'personS in whom the glucose  level decreased after
thé'administrationbof .caffeine were taken into account (N = 111
persons éxamined) .the statistical 'significance of the sample
correlation. ¢odefficient "'r 'demonstrated ‘that’ the
reduction in the wvalue depends on the degree of glycemla. On the
other hand, the value of the regression coefflclent b (for the
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Fig. 1. Effect of caffeine
administration on glucose level
in bleood vs. age of persons
examined.

Key: a. Increase in glucose
level; b. No change in
glucose level; ¢. Decrease

in glucose level; d. Mean de-
crease 1n glucose level [A&[];
e. Age of persons examined;
f. Years; g. Number of cases

(%)
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particular methods used to
administer theidaffeine)

shows that the most pronounced
relationship occurred among
persons who received the
caffédnessolution, in whom

the reduction was, on the
average, about 2l.mg-% for
every 100 mg~% of the original
glucoge level in the blocd.

Similarly, the results
pertaining to the number of
cases are presented as mean
values of the glucose level.
Among 228 persons examined,

a pronouncedddecrease 1n the
glucose level after administra-
tion of caffeine was detected
in 111 cases (49%), an increase
In the hevel 1In 39 cases (17%),

and,iin the remaining %8 cases, the changes were wlthin the range
of measurement errors. Among 62 healthy perscens, a decreage in

the glucose level was detected in 24 persons (46%), an increase

in sixipeféﬂhsf{ia%j,uéﬁd'ﬁéhchaﬁée in 22 persons _(42%).- Among the

176 dtabetic patients, a pronounced decrease in the glucose level
was detected in 87 cases (U49%), a decrease in 33 cases (19%), and
no change in the glucose level after €faffeine administration in
56 cases (32%). The largest number of cases withaa reduced
glucose level was detected in the group »f persons examined with
hyperglycemia above 300 mg-% -- out of 33 persons examlned, the
glucose level decreased among 23 people {(70%), lncreased among
three people (9%), and did change among 7 people (21%). On the
other hand, the smallest number of cases wlth a reduced glucose



Statistical
N (r) significance | (b)
......... L devel
Caffeine sodium benzoate L6 +0.83 >p = 99% 0.17
Carft
Genuine coffee 21 +0.14 <p = 95% -
Caffeine solution Iy +0.97 >p = 99% 0n21L
Total 111 +0.44 >p = 95% 00099

level was determined in the group of persons examined with
hyperglycemia below and including 200 mg-% -- out of 56 persons
examined, thebglucose level decreased after caffelne adminlstra-
tion in 22 cases (39%), increased in 13 cases (23%), and dddrnbdt
change in 21 cases (38%).

A correlation, confirmed statistically, was detected between
the glucose level and the caffelne dose (Fig. 2). The relation-
ship between the caffeine dose and the decrease in the glucose
level is s&éfistically significant (for N = 111, r = 0.14, 2
t = 1.65). The highest hyperglycemia-reducing indicators were
obtained after the administratlion of a 0.15 g caffeine dose in
the form of an agueous solution -~ the mean decrease in the level
was 20 mg-%, and with regard to the number of cases, out of 75
persons examined, a decrease was detected among U6 people (60%),
an increase among 10 people (14%},~and no changes among 19 people
(20%) of the persons examined. On the other hand, the lowest

hyperglycemia~reducing indicators were obtained after the adminis-
tration of a 0.06 g caffeine dose in the form of genuine coffee —-

out of a total number of 54 [sic] persons examined, the level was

™~
=
=
I=

decreased on the average by 7 mg-% among 24 people (39%), increaséd

among 24 people (38%), and no changes were detected among 23 (43%)

of the persons examined.
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Fig 2. Effect of caffelne
administration on £lucose
level in bldod. Relationse
ship between caffeine dose
and the form in whiech it is
administered.

Key: a. 0.06 g caffeine
(genulne coffee); b. 0.1 g
caffelne sodium benzoate;

¢. 0.15 g caffeine (caffeine
solution); d. decrease 1n
glucose level; e. no changes
in glucose level; f. 1lncrease
in glucose level; g. mean
decrease in glucose level;

h. number of cases A (%)

In the analysls of the

guigs, L also took into ac—
count the effect of such
indirect factors as the dura-
tion of the disease among
diabetic patients, and insulin
therapy. One could make the
assumptlon that protracted
1llness may intensify the
disturbances in the carbo-

hydrate exihange mechanism and

thus delay fhe decrease in

the glucose level in the blood
under the influence of

It turned out that
the duration of the disease

caffeine.

had no effect on the results
of the studies (Fig. 3).

I already mentioned in
the 1ntroduction that, accor-
ding to certain authors,
caffeine and insulin have a

similar effect. 1In this connectlon, one can assume that a system

treated with Insulin may "get used" to the mechanism which re-

duces the glucose level, so that the results will be different

among people treated and not treated with insulin. This factor

had no effect onthhe results in my studles.(Fig. 4).

Patlents #&fin

whom the caffeine was injected subofitanecously showed small dif-

ferences favoring those treated with insuling In my opinion,

this 1s due to the conditioned Peflex formed undoubtedly in

response to the subcutaneous Ingectlons in a certain group of

patients treated with insulin.
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Fig. 3. Effect of caffeine
administration on glucose
level in blood vs. duration
of diabetes.

Key: a. duration of illness;
b. up to 3 years; c¢. 1-5 years;
d. longer than 5 years; e. de-
crease 1n glucose level; f. no
change 1In glucose level;

g. increase in glucose level;
h. number of cases (%)
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Fig. . Effect of caffeine
administration on glucose level
in blocd among patients treated
with insulin (a) and persons

who did not receive insulin (b).

Key: 1. For all persons ex-
amined; B. after injectlon of
caffeine sodlum benzoate; 3.

3. Humber of cases (%); 4. de-
crease in glucose level;

5. no changes in_glucose level;
6. increase in glucose level

In the "coffee' group,
an important"factorwin my
studies was the genulneccédffee
drinking habit. '
in the results among people
who drink coffee frequently
and infrequently is pronounced.
The effect of the coffee is
stronger among persons who
drink it less frequently,
Rompp [9] and Eichler [2].

The difference

Conclusions

It follows from the above
studies that caffeine de-
creases the gluceose level
in the bldéod both among healthy
persons wlth a normal gluccse
level and among diabetilc
patéents with hyperglycemila.
The hyperglycemia-reducing
effect of caffeine depends not
only on the form 1n which it
ls administered, but also on
the dose ~- the higher the
pure caffeine dose, the more
potent the effect.

The studies have shown that
an intémmte direct relationship
exists between the glucose
level in the blood and its
reduction after the . . $ -



administration of caffeine, 1.e. the higher the glucose level in
the person examined, the greater  the hhypoglycemla-
reducing effect. |

The administration of caffelne can be used as an adjoint
method in the treatment of diabetes. In addition to the general
improvement &n the circulatory conditions, it may have a hype-
glycemia-reducing effect, and thias act Jointly with the insulin.
Herice, th

Hence, the drinking of geniliine coffee by diabetic patiénts
is pharmacologically and blochemically sound, with the warning
(which also follows from the above studies), that excessive
drinkihg of genuine coffee weakens its hypoglyeemia-reducing
effect.
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